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Abstract 
Across the world there is an increasing interest in managing car traffic. One approach developed for addressing the journey to work 
is known as ‘workplace travel planning’. In the recent years the authors participated in two Intelligent Energy Europe projects 
(Pro.motion and Travel Plan Plus project) which aim was to deliver transport-sector energy savings by creating travel plans. During 
the development of the projects two local travel plans were worked out, one for the residential area of MénfĘcsanak, in the city 
GyĘr, Hungary and one for the elementary educational institutions of GyĘr. The main objective of all these studies were to reduce 
the problems caused by private car users and more over to promote sustainable mobility choices for target groups. The main 
objective of these studies were to reduce the problems, caused by private car users and more over to promote sustainable mobility 
choices for target groups. The results of the projects showed us, that travel plans are effective tools in order to solve mobility 
challenges in a sustainable way and that land-use methods have strong effects on the success of travel plans. 
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1. Introduction 
Nowadays sustainable development and managing car traffic is often in the centre of attention. In order to ensure 
sustainable development of a city it is important to reduce car traffic and the caused problems, e.g. congestion, local 
air pollution, community severance, greenhouse gas emissions; degraded residential and urban areas. In recent years 
the authors obtained considerable experience in the preparation of travel plans e.g.: Pro.motion & Travel Plan plus 
projects, which seemed to be effective tools to manage car traffic and provide sustainable city development. 
1.1. Urban mobility 
Travel demand appeared in parallel with the beginning of the development of the settlements. On one hand traffic 
made it possible to achieve a settlement and on the other hand made movements possible inside the settlement. In the 
past, transportation needs were primarily motivated by economic and military forces, while today the largest 
proportion of travel related to work, services, free time activities or tourism. According to a survey (S. K. Bella, 2007) 
20 % of trips made by car are inevitable, 60 % might be impressionable (depend on the situation of the public-transport, 
working hours and the location of services) and 20 % is replaceable with other travel modes.  
1.2. Urban mobility and land-use 
According to Gulyás (2012) urban transport is a complex system which is closely related to land-use and therefore 
requires coordinated development with that. The distribution of land use-such as residential areas, industrial and 
commercial areas, determines human activities e.g.: home, work, shopping, education or recreation. Spatial 
distribution of human activities requires travels, in order to overcome the distance between the sites. It can be done 
with the help of transport systems. 
1.3. Travel plans 
According to a British research team (2011) there is no standard format or content for travel plans, and they may 
have a variety of names (such as green transport plans, company travel plans and school travel plans). However, the 
most important objectives of the travel plans are the following: 
x reductions in car usage (particularly single occupancy journeys) and increased use of public transport, walking 
and cycling; 
x reduced traffic speeds and improved road safety and personal security particularly for pedestrians and cyclists;  
x more environmentally friendly delivery and freight movements, including home delivery services. 
1.3.1. Defining travel plan 
A travel plan is a package of measures tailored to the needs of a target group and aimed to promote greener, cleaner 
travel choices and reduce reliance on the car. Unlike the traditional approach to address transport problems of 
providing more capacity, travel plans can be quick, cheap, effective and popular. 
1.3.2. Defining workplace travel plan 
According to S. Cairns (2010) the journey for work is often at the focus of attention, when we are talking about the 
reduction of congestion, local air pollution, community severance and greenhouse gas emissions and the improvement 
of the residential and urban areas. According to the British National Travel Survey, in 2008, of all miles travelled as 
a car driver in Britain, 38% were for commuting or business purposes. 
Workplace travel plan is defined as a package of measures that an employer puts in a place to encourage and enable 
staff to travel to work more environmentally friendly way. Workplace travel plans may also address other travel 
affecting the worksite, including, for example, business, visitor, customer or patient travel. 
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1.3.3. Short history of travel plans 
Workplace travel planning has been taking place in countries such as the Netherlands, the United States and the 
UK since the early 1990s, surrounded by a strong political interest. According to a British national travel survey 
(Cairns, Newson and Davis, 2010) substantial changes in commuter travel behavior can be achieved by travel plans 
in a wide variety of contexts, which run counter to prevailing trends, and which should help to achieve a wide range 
of social and environmental objectives. The concept of travel plans in Hungary has became known after the accession 
to the EU (2004), when the Hungarian legal organizations could have participated in  international travel planning 
projects, supported by the “Intelligent Energy – Europe” Programme of the European Community (IEE,2006). 
1.3.4. Travel plans in Hungary, GyĘr 
The Municipality of GyĘr in 2007-2010 participated in two international projects, one called Pro.motion and the 
other one called Travel Plan plus, these plans were supported by the “Intelligent Energy – Europe” Programme of the 
European Community (IEE, 2009), which aim was to provide transport-sector energy savings by creating travel plans 
for the residential area of MénfĘcsanak and for primary schools in GyĘr. 
2. In-depth analyses of the case studies made in GyĘr 
The city of GyĘr is located on the West side of the country in the middle of the so called ‘golden triangle’, which 
is formed by the Hungarian, Austrian and Slovakian capitals (Budapest-Vienna -Bratislava) (see figure 1). 
 
 
Fig. 1. The location of the city of GyĘr in Central Europe 
The agglomeration of GyĘr contains 47 municipalities with 75 649 inhabitants, together with the city itself the 
number of inhabitants reaches 200 thousand. The transportation system is composed of public transport (bus and 
train), contracted bus lines and private cars (see figure 2). 
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Fig. 2. The modal-share of commuters to GyĘr per direction of agglomeration 
The overall modal share of the city is the following: 
 
x public transport: 66,5% 
x train 5,5% 
x bus 61,0% 
x private cars 31,3% 
x contracted bus lines 2,2% 
x Sum: 100,0% 
 
The role of trains is very small in this region. The number of work places and the number of inhabitants is rapidly 
growing in the city especially in the suburbs. Furthermore the rate of young inhabitants under the age of 14 is much 
higher in the suburbs than is the city. This is a huge problem, since the covering of the suburbs by primary schools, 
kindergartens and nursery schools is very incomplete. The organized commuting of children is not generally solved; 
therefore it generates a huge amount of individual mobility (E.Makó, 2010). 
2.1. Pro.motion project 
In the Pro.motion project there has been worked out a Local Travel Plan for the citizens of the residential area of 
GyĘr-MénfĘcsanak, Hungary. The aim of the study, which was made in the framework of the project, was to promote 
sustainable mobility choices for the residents of the MénfĘcsanak suburb area. 
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Although MénfĘcsanak is a part of GyĘr, as a former independent village, it constitutes a distinct territorial entity. 
The distance from the city centre is between 6 km and 10 km. During the last decades a number of new families have 
moved here from the city centre and from other places. It is like a garden city mostly with middle-class families, 
mostly in single family houses. The housing density is lower than in the city in general. The general income of the 
families here is higher than the average in GyĘr.  
2.1.1. State of the art review of the Pro.motion project 
According to Makó (2008) in order to get information about the manner and the attitudes towards the different 
transportation modes a questionnaire was prepared at the beginning of the project, which has been filled out by the 
inhabitants of GyĘr-MénfĘcsanak. The questionnaire was designed to collect data about travel patterns and to relate 
them to personal characteristics as well as accessibility of the houses by public transport. According to the results 3.2 
person live in a household in average. The average size of the ground-space of the house or flat is 129 m2, the number 
of cars is 1.3 and the number of bicycles is 2.7 per family. From the 496 persons who have answered the questions 
there were 253 women and 243 men, their average age was 43. The number of active inhabitants who work or study 
was 347, the number of retired persons or mothers who work at home was 149. 
According to the survey, made by Makó (2008) 74% of the inhabitants travel to work on a daily basis. From all of 
these people only 11% work in the MénfĘcsanak city quarter because of the lack of working places, and the rest travel 
to other city quarters. 10 % of the people travel to Gyárváros district (green sector), where most of the former industries 
as well as the new industrial park of the city is located, and 18% of the people work  in the city centre, where most of 
the municipal and other offices, banks and commercial services are located (see figure 3,4). 
 
 
Fig. 3.  Commuting from GyĘr-MénfĘcsanak to other city districts of  GyĘr (Own production) 
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Fig. 4. Where do you go to work or school? The residents of MénfĘcsanak. (Own production) 
The modal choice of the respondent can be seen in the figure 2. The highest proportion of the inhabitants use their 
car to get to work or to school, 41% as driver, 18% as passenger. The second biggest proportion is the choice of the 
bus with 26%. 8% ride their bike on a daily basis, which is approximately the same proportion as of the whole city4% 
walk to work or to school out of the 16% of the active inhabitants  whose daily destination is MénfĘcsanak (see figure 
5). 
 
Fig. 5. Modal split of getting to work or school of the residents of MénfĘcsanak (Own production) 
Between the border of MénfĘcsanak and the other parts of the city two large shopping centres are located, therefore 
a separate destination has been distinguished, although their area belong to MénfĘcsanak. These two shopping centres 
(TESCO and METRO) have the highest proportion among the destinations right after MénfĘcsanak itself and the city 
centre (see figure 6). 
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Fig. 6. Modal split of getting to shops and services of the residents of MénfĘcsanak (Own production) 
The modal split of this kind of destinations is something similar to the work and school destinations discussed 
previously, there are some percents more bicycling and less travelling by bus though (see figure 7).  
 
Fig. 7. Modal split of getting to shops or services (Own production) 
The highest percentage of the free time destinations is MénfĘcsanak, higher than in the case of the other two 
destination groups. The city centre has the second biggest sector with 30%. Remarkably Révfalu and Gyirmót city 
districts have quite high proportion owing to their good location and possibilities of free time activities (see figure 8). 
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Fig. 8. Destinations for free time activities 
Car still stands first on the list, but with lower proportion than at the other two activities. The bus has lower 
percentage than the other kind of destinations but cycling has a bit more proportion and walking has remarkably bigger 
sector than above with 14%. We have to mention here that free time activities were defined rather broadly, e.g. visiting 
neighbors or having a beer in the local pub are also part of this 14% figure (shown in the figure 9). 
 
Fig. 9. Modal split of getting to work or school of the residents of MénfĘcsanak (Own production) 
The last questions of the questionnaire have been raised in order to get to know the opinion of the inhabitants about 
the public transport. The inhabitants of MénfĘcsanak are dissatisfied with the level of public transport when they have 
to go to work. With the frequency of the buses they are neither too satisfied. Their opinion about the distances of the 
bus stops and their home is suitable. 
2.1.2. Conclusion on the Pro.motion project 
After the first phase of the project a new transportation strategy has been created in accordance with the promotion 
principles.  
Aside from the budget a new P+R and B+R parking scheme was planned and outside the project budget, from 
national funding a new bicycle lane was built between the new living areas and the city of GyĘr, during the project.  
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The local authorities have more often cooperated with the actors of the local public transport company and in order 
to improve public transport services and motivate people to prefer using public transport. 
As a result of media campaigns, educational programs and the improvement of service standards, the inhabitant’s 
behaviour gets better after the project. The infrastructural investment also provided positive change in people’s travel 
preferences. More people used bicycle and public transport rather than car after the project. 
During the campaigns a lot of people get knowledge about energy efficient transport as well.  
In order to get information about, how much the mobility behavior of the inhabitants of MénfĘcsanak changed new 
questionnaires were prepared at the end of the project, which have been filled out by the inhabitants of GyĘr-
MénfĘcsanak.  
The proportion of individual car drivers get reduced, and the number of people who use public transport or bike 
get decreased (% of public transport users from 20% to 23%, % of bicycling from 12% to 15% (see figure 10). 
 
 
Fig. 10. Modal split of getting to work or school of the residents of MénfĘcsanak, in 2008 and in 2010. (Own production) 
The area of GyĘr-MénfĘcsanak, because of the low housing density, has higher ecological impact on mobility than 
other housing areas of the city of GyĘr.  
In order to reduce the ecological impact of mobility, population density of GyĘr-MénfĘcsanak should be increased 
and the further sprawl of the area must be stopped. Higher density patterns could reduce average distances between 
home and place of work. High densities might ensure better amenable public transport supply.  
According to our study, the location of the residence and its distance from the city centre area, has the strongest 
influence on modal split between car and non-motorized transport, and energy use for transport.  
The distance from the residence to the downtown area is seemed to be a key factor affecting the accessibility to a 
number of facility types e.g.: public offices, cultural facilities, restaurants, entertainment and specialized stores.  
Even if there are couple of stores and hypermarkets close to the housing area in GyĘr-MénfĘcsanak, specialized 
stores and offices are still missing from the GyĘr-MénfĘcsanak region, just like the wide variety of jobs and the lack 
of these things all force mobility of residence. Higher density patterns would also help to spread specialized stores 
and offices in the area, which could reduce the amount of motorized transport. 
2.1.3. Other international experiences related to the project 
Banister (1997) suggests that there are two important reasons why population density may reduce the ecological 
impact of mobility. First, higher density patterns reduce average distances between home and place of work; second, 
high densities may be more amenable to public transport supply.  
Last, but not least Danish and Norwegian research study (2004) had a similar result as the Hungarian study 
mentioned above. Socio-economic factors and the attitudes of residents play also an important role in the travelling 
patterns, but if we control such factors and a range of other potential explanatory variables, we find clear relationships 
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between urban structural characteristics and travel activity. However, it might be true, that families with higher income 
use more their car than families with lower income. The location of the residence and its distance from the city centre 
area, and the urban characteristic of the area, according to our study and other international experiences, has the 
strongest influence on modal split between car and non-motorized transport, and energy use for transport. The distance 
from the residence to the downtown area is a key factor affecting the accessibility to a number of facility types e.g.: 
public offices, cultural facilities, restaurants, entertainment and specialized stores.  
Several studies have shown that the number of people travelling to work by car is considerably lower among 
employees of workplaces in the town centre than among those working at the outskirts of the town. The accessibility 
by public transport usually in the city centre is the highest.  
People are assumed, to minimize their efforts to reach their daily activities. The efforts may include for example 
money, time, inconvenience. 
2.1.4. Recommendations  
In order to reduce the amount of travelling, and increase the share of sustainable transport modes, the following 
urban developmental policies could be recommended: 
 
x Avoid further urban sprawl in the housing area of GyĘr-MénfĘcsanak, 
x Increase population living in the district, 
x Increase the proportion and variety of workplaces located in the district, 
x Ensure good provision of local service and good public transport  
x Continue the development of soft measures and actions. 
x  
2.2. Travel Plan plus project 
In the TRAVEL PLAN PLUS project there has been worked out a Travel Plan for three primary schools in GyĘr. 
The aim of the study, which was made in the framework of the project, was to promote sustainable mobility choices 
for primary school students and their parents,  furthermore to prepare recommendations for decision makers in order 
to be able to guarantee efficient sustainable mobility possibilities for the target groups. The schools were located in 
different parts of the city. One was in the city centre, the very reputed Gárdonyi G. School, which has students from 
all around the city, therefore it creates a big mobility demand among the parents. The second primary school, Kölcsey 
F., is also close to the city centre, but it has more students from its neighborhood. The third primary school, called 
Móricz Zs., is located in the suburbs, in GyĘrszentiván (see figure 11). 
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Fig. 11. Location of the three primary schools in GyĘr (Own production) 
In order to get information about the manner and the attitudes towards the different transportation modes a 
questionnaire was prepared at the beginning of the project, which has been filled out by the students of the three 
primary schools. 
Table 1. The numbers of involved students in the three schools were the following: 
STUDENTS 
Gárdonyi G. school Kölcsey F. school Móricz Zs. school 
352 47 159 
PARENTS 
Gárdonyi G. school Kölcsey F. school Móricz Zs. school 
92 6 63 
 
According to the survey, which has been filled out in all the three schools by app. 700 students and their parents, 
the modal share of cars getting to and from school, in the two inner city schools was very high, about 60%? In the 
third primary school, which was located in the suburb, where the students lived close to the school, their choice of 
mobility was rather walking and biking, about 70%. 
2.2.1.  State of the art review of the Travel Plan plus project 
2.2.1.1. Enrolment obligations in GyĘr, Hungary 
According to the compulsory school attendance of the Hungarian State children between the age of 6 and 18 are 
obliged to go to school. The municipality of GyĘr ensures its enrolment obligation by the determination of the 
enrolment districts. Those children have to be enrolled, who are inhabitancies of the city. It means the primary schools 
provide the obligatory duty within their enrolment districts. In 2008 the city has revised the enrolment districts with 
the act OKSB 1/2009.(I.14.). 
According to the results of a state wide survey (Koren, 2010.) parents consider the following aspects when choosing 
a school for their children: 
x How big is the distance between the home and the school? 
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This is the major aspect, but traffic safety, travelling time is also considered. The program of the school can also 
play an important role, when parents choosing school. One part of the parents get informed more thoroughly, they 
check the pedagogical program, the articulated pedagogical principle of the school and what kind of sport and free 
time activities are offered. Many parents look for a school where schoolmates have similar social background. Despite 
the legislation, parents have couple of rights choosing a school outside their district. 
2.2.1.2. Modal-share of the students and their parents 
In order to analyze modal share of the students and their parents, the three primary schools have involved in the 
questionnaire survey: 
 
x Gárdonyi Géza Primary School  
x Kölcsey Ferenc Primary School , 
x Moricz Zsigmond Primary School. 
 
The survey processed the basic data of the students; furthermore questions were looking for answers for the 
following questions: 
 
x What is the modal share of the students and their parents of the three chosen schools? 
x What kind of transport mode would the children choose if they could, and what are the priorities of the parents 
when choosing a transport mode? 
 
The modal share of the Gárdonyi students is shown in the following picture (see figure 12). One quarter of the 
students walk to get to the school and only a small proportion ride a bike. 19% of the students get to school by bus 
and 57% by car. Some part of the students who arrive to school by car, when getting home, walk or use a bus. 
 
Fig. 12. Modal share of the Gárdonyi G. school (Own production) 
The modal split of the Kölcsey school is very similar to the Gárdonyi School, but the share of car users is even 
higher and the share of bus users is even lower (see figure 13). 
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Fig. 13. Modal share of the Kölcsey F. school (Own production) 
Walking and riding a bike is much more popular and common in the Móricz Zs. school than in the inner city 
schools. The higher share of the sustainable modes is due to the location of the school. GyĘrszentiván is one of the 
suburbs of GyĘr, almost all the students come from this district (see figure 14). 
 
 
Fig. 14. Modal split of the Móricz Zs. School (Own production) 
What is the reason for the high rate of car usage in the inner city schools? 
One of the reasons is that high percentage of the parents go to work by car, therefore they take their children to 
school on the way. Another reason is that in the two inner city schools students go from further distances. According 
to the answers of the parents 41% of the students come from further than 3km. Even though, much more students 
would choose the bike, if they could choose, as they actually do, and only one third of the students would like to get 
to school by car. Unfortunately, children in the primary schools have less influence on their own mode of transport 
than their parents. In their answers parents emphasize the air pollution, the health and fitness of the children, and the 
occasion for talking to each other on the way. Furthermore, the personal safety was among the most important aspects. 
Nevertheless 57% of the parents said ‘yes’, for this question of the survey: 
x Would you consider changing the transport mode of your child, if the way was safer? 
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2.2.2. Proposed measures to encourage sustainable mobility of the schools 
Strict management of the enrolment districts would be useful in order to reduce the distance between schools and 
home of the children. 90-95% of the students should be admitted from inside the enrolment district into the schools 
of the municipality. The compulsory service should be provided only for inhabitants, and not for everyone from the 
suburbs. 
The level of public transport services is lower to and from the suburbs, than inside the city. The lack of mobility 
should not balanced by private cars, which leads to congestions. In order to counterforce the promotion of the 
alternative transport modes, the following measures are suggested: 
- On the main transport corridors of the city school bus lines could be applied. These buses could collect students 
from several parts of the city with monitoring of teachers. The bus lines could provide not only a single school, but 
rather a group of neighboring   schools. The system could be completed by other transport management tools, such as 
restriction of parking in front of the schools. 
-Carpooling should be organized for children, whom come from the suburbs and from the same neighborhood. 
Carpooling reduces the costs involved in car travel by sharing journey expenses such as fuel, tolls, and car rental 
between the people travelling. Children living in the same neighborhood could be collected by one parent by turns. 
This model would be the most effective among the Gárdonyi students, because they live very dispersedly in the city. 
-Awareness campaigns are also very effective in promoting a population shift from using individual cars towards 
car sharing, walking, cycling and using public transport or school bus system. 
2.2.3. Results of the Travel Plan plus project 
Numerous campaigns has been organized in GyĘr in the last decade, especially during the development of the 
Travel Plan plus project, such as the European Mobility Week, the European Car Free Day and the Bike to School 
and Bike to Work campaigns.  
As the result of the campaigns, the educational programs and the improvement of service standards, the student’s 
behavior is getting better than before the project.  
The soft measures cost some positive change about student’s traffic preferences. More students and parents used 
bicycle and public transport instead of car after the project. The percentage of pupils who were car passenger decreased 
from 35% to 32 %. 
Furthermore, 25 % of all students and their parents have been affected by travel plan initiatives.  
During the development of the project there has been also organized a Local Travel Plan Network (LTPN) in order 
to serve sustainable mobility development better. The LTPN included all mobility related organizations, local public 
authorities, civil organizations and professional organizations, such as the Strategy Department of the Municipality of 
GyĘr, the Road Authority of GyĘr, the Kisalföld Volán Public Transport Company and the Bicycle Federation of 
GyĘr. There has been also many activities organized which promoted the LTPN area. 
Moreover, after the evaluation of the project, the municipality of GyĘr, has used a couple of advice offered by the 
study. In 2012, the municipality launched bike-train program for primary schools and organized school buses for the 
inner city primary schools supported by other EU funds. Despite the fact, that the programs were successful, without 
the support of new EU funds they have not  been continued. 
2.2.4. Conclusions and recommendations on the Travel Plan plus project 
Thanks to the Travel Plan plus project a LTPN was formed and the municipality of GyĘr could organize efficient 
awareness rising campaigns for the target groups. As the result of the cooperation of the actors of the LTPN, the 
awareness rising campaigns and the educational programs, students and parents travel behavior got better after the 
project. 
Although the project boasts a number of nice results we are far from satisfied. 
x Distance has the strongest influence on modal split between car and non-motorized transport, and energy use for 
transport. Therefore strict management of the enrolment districts would be useful in order to reduce the distance 
between schools and home of the children. 90-95% of the students should be admitted from inside the enrolment 
district into the schools. 
x Low density patterns of the suburban villages increase average distances between home and place of work and 
school and low density obstruct the development of the public transport supply. The lack of mobility is 
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consequently balanced by private cars, which leads to congestions as it seems in the two inner city schools. In 
order to motivate students and parents to move by public transport to school (or work) instead of car, the level of 
public transport services has to be improved. On the main transport corridors of the city, permanent school bus 
lines should be applied. The bus lines could provide not only a single school, but rather a group of neighboring 
schools.  
x Inside suburban areas travelling by bike or on foot is much safer and more comfortable, than in cities with high 
traffic. Walking and riding a bike is much more popular and common in the suburban schools, because in 
suburban areas most students travel on safer roads and on shorter distances, than in the inner city schools. Strict 
management of the enrolment districts could help to reduce the distance between schools and home and more 
children would use sustainable transport modes, such as walking or cycling to school.  
3. Conclusion 
Travel plans are effective tools in order to solve mobility challenges in a sustainable way but urban structural 
characteristics have strong effect on the success of travel plans. 
The case studies confirm the hypothesis, that there is a tight relationship between urban form and travel behaviour. 
Furthermore the results of the case studies proved, that not only urban form, but settlement structure, distance from 
the city centre, housing density, diversity of jobs and services and the level of education have also huge effect on 
people mobility behavior. 
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